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(54) MAGNETIC RECORDING MEDIUM AND ITS MANUFACTURING METHOD 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
recording medium used for high-density recording, 
excellent in heat resistance fluctuation and 
recording/reproducing characteristics. 
SOLUTION: This magnetic recording medium includes a 
glass base plate, a NiP layer formed on the glass plate 
and having an oxide film on its surface, a base layer 
formed on the NiP layer, and a non-magnetic middle 
layer formed on the base layer. Further, the magnetic 
recording medium includes an exchange layer structure 
consisting of the ferromagnetic layer and the non- 
magnetic formed on the non-magnetic middle layer, and 
a magnetic recording layer on the exchange layer 
structure. The oxide film on the NiP layer is formed in a 
vacuum chamber of a sputtering machine by introducing 
a small amount of oxygen. The film forming and oxidizing 
are carried out at a 1 40 or higher temperature. 
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>^mm^oib<owmxc r &mmRVN i pjiojiS Afi^ci^i. 

liCrMo wrf&mw%<D&m(Dj&mi>cnr$&$>^x: [ o o 5 6 ] — aswk: s n R©Ac»»tta*»tttfr?©8fc 

5. 50 an»tfe»»<tts*i. an u-7jkLtcWHt7cnzx%m? 



(6) 



-5j«ft©Wfft«>6Sftt*S8^tC5, 3 9 Gb/ in 

[0 0 57] ttfc. «H»6«f«WB©*»K»l/"CJt« 
«C4*6, *tf>**>F^**K:-C3 30kFC 

I (330X16/I7kbpi) eK©«#*E« 

CoCrPtBCu 
Eu (D.B) 
CoCr B Pt„B« (5) 
CoCr„Te s (1) 

CrMoa (5) 
CrMo u W,j (3) 
NiP» (25) 
Cr (25) 



[0 06 01*3 teWB&mvi&J&iCtt? 5SN R<D& 
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u «*U*©»k*W» l 1 o o o 

[0 0 5 8] *2tt»*SB«i 
3Hb*7nbt:i>4, 
[0 05 9] 
[*2 3 

CoCr.PtpB.Cu, 19.3dB 



CoCr„P t„B,Cu« 
CoCr M Pt„BiCu t 



20.9dB 
21.2dB 



CoCraPt^BrCu, 21.4d B 

CoCr i> Pt w B.Cu 4 21.0dB 

CoCr lt Ptu>BiCu 4 21.2dB 

CoCrnPtuBtC^ Zl.ldB 

CoCr,.Pt, r B T Cu < 20.8dB 

CoCr„Pt tn B T Cu, 20.5dB 



Rtt& CoCr u Pt«B,Cu 4 
Ru (0.8) 
CoCrPtB (5) 
CoCr 0 Ta« (1) 

CrMo s (5) 
CrMouWu (3> 
_ MULP,, (K), 
Cr 



[0 062] *2*6W6*ttJ:5K, 5£mfaSiJ12 2 
«Cr?:18-20at o /o, P t * 1 0 - 1 2 a t %. 
B*6-8at% Cut4-5atmw5«^ 
#»*l/tr>. ««UE»12 2CWW«Co*6«StS*i 

[0 06 3 ] i3*^6Mct^, BflKfflll 6tt 
Cr*21-23at% Pt410-14at%, B 

[0 064] as^jiftM^^so©**^*^ u 

-C, Jbi&bfcN i PHflM«©WfcKm«:«** N i P 
X.A r -O a <i:l/T. H 1 CC^Ufc«»E»l«ft 2 t|3 

[0 0 6 5] 05»A r i0 2 ig^^*©i*^ 

[0066]^, #5*^4«ifitC?-***+«ffl 
4IWc!«^oi^f^X^ t^^I^t S N R 
(D^fbSrtS^c. HeBCO^ttffllfcf*^** 

[0 06 7]flf#3 2tt^7^Sfi-Cft^ &{b#5* 



CoCr a Pt (0 B T Cu< 19.5dB 
[006 1] 
[S3] 

CoCr w PtnB« 20.3 d B 



CoCr„Pt,3, Zl.ldB 



CoCr B Pt 0 B 4 
C o C r a P t U B« 
CoCr tt Pt u B 4 
CoCr B Pt ,B« 
C o C r*P-t „B« 
CoCrBPtisB, 



21.4dB 
21.3dB 
21.2dB 
20.8dB 
21.0dB 
20.7dB 



CoCr^PtnB, 



21.0dB 



30 



40 



50 



CoCr„Pt„B 4 20-2dB 

[0068] ttIX^4 0 «7k*^cSS*ffl y FW4 

0. 0 2 — 1 umOifttWl^^^*- 
[0 06 9] JnX««*&»3 8*6flIX*4 0*#9* 
36S3 2*BBK»nFbft*S6. #7*»R3 2**EPA 
^»cBIEUllBX^-^3 6*^EPB^W«:|giKb-C. 

#:?X»lg3 2MffiORja^^^»^3t* s ^ sn 

[0 07 0] v F<Dffi¥±it&>tifcTZ>*?c&fc* 

y^^^f JBI3tl?t^9X»S3 2©»ffl»0. 4n 

m&T0Wffi2 (Ra) fc*rLTl» * 

J^ao+^>aSdfflfb«:S«rS/cfeOCtt, UmSO 
1 5*K±0»W8tSii»#*^ 3 0 *eLL©» 

[007 1 ] cCt¥ft8S (Ra) <D&5£tf:. 
AM* (AFM) £l£fflUC* 1 0 MmX 1 0 /xmO 

?t#&(D€»te. AFMt 1 miii x 1 /xmCDteH^tJS 
[0 07 2] i8«f^^? + ftl^Xig(bf^X 



(7) 
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[0073] «©3aSOfl*ttf f 
7cit£©i&3lT£>9. fBjn^^^^^ + ^cLOAf^^a 

X*«(i3Si^Jf r8tA^&il5®fS^gffl©#-7 * 
(Ra) (20. 2 5nmggt?*-ofc. 10 

[0074]-*, 7-i7x**m®.<Dwm*wm\stct 

(Ra) (i-5-n-enO. 23. 0. 30. 0. 5 8nm 
[0 0 7 5] 7*9 X* tMlM2 0*7 XS««» 

A**7xa«o^fi$ (Ra) £i2ia93tt«t¥J&ffi3 
f-*x*^®brji;frfaK:^ifc©$t 

^ttSutu*,, 20 

[0 0 7 6] BS.*>6^fe39>ttJ:5K. ^7Xl«c*I 

Kf * f Saudis L/-c**7 x»S*®(c^(Sj«:^ 

^CDm^EST^i. if5(,>SNR£ffP>ftSC<!:#fc>a> 

[0 0 7 7] *^K£TF©ttlB&dtr&©'C*&. 
[0 07 8] (ttfB 1 ) ii^XW&t ; X»« 
±tcW*&ftft^KgWbK**«-*N iPIi;KN 
i P»±K»W6nfcTiM4 ; «rrilMI±«:KW6n 

aLhK«»i&tiytK«IE«W4**«U : ilFIB&BB14Ji 
«C r £2 1~2 3 a t%, Pt410~14at%> 
B^3~5at%^*. ^§P#Co!!P6ft5CoCrP 
t B*pe>1£l£$*i ; WI2lSmielS®ttC r * 1 8 ~2 0 
at%, Pt£10~- 12at%;B£6~8at%, 
Cu44-5at%$*. ^#Cofr6&£C oC r 

p t BCnifihmm^tiici^mktnmsiMsmm 

[0 07 9] (#132 ) «IK#5*»R£tWBN i P 
■ iOIHK^BEShfcC r T£^#Jf£ Hit 40 

Mm btctfie, i t3is©B£mi3i§&{*. 

[0 08 0] (tf!33) fWZTiWttC r*£j£#& 
"i-**l©TitJi&. ^micDT«!Ul±(c^Ji$nfcC 
r M o *£fi&#4T**2 ©T*W*£A/Cl.»3ftE 1 

[008 1 ] (tfsB4 ) ME* 1 ©T«!@©]gJS*5 2 
~ 5 n m©ffiHrt-C* «5 . SulE^ 2 ©TflM©AUl&s 2 
-6 n m©fffll*g"C* *J v B&C mTf B^ 1 2&.Z?s% 2 ~fi&M 
©£I«W*«5~1 0 nm©©HpVC&£tfI33SBig© 
flgREKKtt. 50 
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[0 08 2] <ttf35) WKmOTiWttMoRtf 

w©<i>& < & t>— siras s^©fflaue»« 

[0 08 3 ] (fflB6) WE#»tt*nB»ttC o C r 
*£fi£#£ U H C PHti&SrW-f Stti3 1 IBt£©B£fti3 

[oo84] (-wis 7 > msEtf^^mmtmyj^nc^r 
stfia i iBtg©?a^B^ft. 

[0 08 5] (tt!38) iufB^^ + flnX State* 
iiittO. 4nm«TO¥^iS4Wl. SuiB^©^(i 1 
f/m§t)l 5*fiLh. ^©^g!l3(i2nm^T-C*^) 
tt£7Itt©8ft£&&tt. 

[0086] («tB9) &smim#Dm&i>m-c*> 
->x, an©*££rtr#5*»E_b«:N i ps^fijyg 

^2©^Srt-CSolBN i PJI£18<bU ^3©K 
^SrtTBffiBiUbSftfcN i PB±(cTifell ; SrJ£I&U 
314 ©m^rt-CmilBTifell±K:HC Pit j&£W-T £#E 
«tt*IHI J3 Zf&m h . IS 5 ©agSW-CWE^tttt+IH 

U 1Ne&ttt£JI»C r%21-23at%, Ptfcl 
0~14at%, B*3~5at%t*, g|gp#iCo#> 
(=>&SC o C r P t B3&»6«RSS*l. mBflSSUEMWB 
Cr418~20at%, Pt%l 0~1 2a t«. B 
£6~8at%, Cu44~5at%t*. BStfC o 
oCrPt BCu#>&ttl$<*ft&C£«tttt 
£ -T SJimfBii«i*©Mii^o 
[0 087] dm 1 0 ) iiirfBN i PB©l&K&t^ 
{btt 1 4 0 •CJW±©£g-CtTfc>ft-SttiS9IB«S©?&«iB 

MBft©ata#&. 

[0 08 8] (ttfBll) ItriBN i PJf©^tC5fe3i 
*> . flt 8 ©X^Srtr B>rlB^5 ^SULhtC C r *£J?X# 
<t "f 5?B»B^fi5aST * * f - y :/* JEK Aft UfctfiB 9 

iBi£©JSMiaii^<*©SB&*ao 

[0 089] (ttI3 1 2 ) B?fB^^^S««BK:^ 

ioj{c £»©j»*j&fcr s f- * ^ -t- ttix^st-r X -f v V 

SriEKjm Lfc^iB 9 IB«g©a«iaii«ft©iSljS^«„ 
[0 09 0] (#1313) |iriB*'7X»««M(i0. 
4 n m«T©W£B l?IB«©^(i UmSf) 
1 5*«±, 7#tD^P±^Ji$«2 nm«T-C*^>#fBl 2 
IBie©^IB^^ft©SSBS*ffio 
[0 09 1 ] (#IB14) huIBN i PB©it{bX7* ? 
^li. II^^EO. lPa-0. 6Pa©©HF*gT 
HS^tiStfiBg iBtS©mmiB^ft©SS*S. 
[0 0 9 2] («S 1 5 ) ?&JRIBfl^f*©Kit:fr£-C 
*^.r. mi©S^rt«:^^«Abnc3&iP>^7X* 
&_BtN i Pi^r^L/, ^2©X^SF f 9T?mrtBN i P 



C8) 
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KHCP»a* : fwa#»tt+n»*JiWi'. ^ 4CD * 

■W * 7 7** ftfil l> . «TE!*»H* 8Cr%2 1 
~23at%. Pt*10^14atX. B£3~5a 
t%$2K 38fflj*iCo*6ttSCoCrPt B*>6«« 
Sn. WBffltSWEIiWttC r * 1 8~2 0a t%. Pt 
?:10~12at%> B%6-8at%, Cu£4~5 
atXfi*> «aWCo*6WCoCrPtBCu* 10 

a. 

[0 0 9 3 ] (WE 16) WENiPl©*i^» 

#5%tU:-e*>sWEi 5E*©^EfM*#D»Sr# 
& 

[0 0 9 4] (■WEI 7) falEN i PH©l£K«l 4 

o -cJiiLhoBatrff 5 WE i 5 e»D«swei*«tt©* 

[0 0 9 5] (WEI 8) WEN i P*©tt*«3tett 20 
t-fZ®m®*imTZX7-v ^SrMKJMib/cWE 1 
[0 096] (WE 1 9 ) 15E#7 

[0097] (WE 2 0 ) f&Etf? XlStlB 0 . 
4 n m«T©fM S **T U WK«®»tt 1 u 0 
1 5 #JiLh. ^<D^ggS t*2 n mWTr&SWE 19 30 
!B^©filMEIS^©SiS^. 
[009 8] 
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«M» h tft£RtfE«/#£#tt«:£n. KBBEtWfK 
[0iB©tt*tt8W§] 

[01] 

[02] |MfcISKlBW*SNR®ai*^BEiHWt* 

[@3] S N R© i sBoasfcasttate****^-?* 

[04] SNROf 1 TflSsMSES.^ 2 TiS)Si»«S#tt 
[05] BWaiKK**"*"* S N R<m<tem?®-c*> 

[06] ^**^*JniSaSOBB-T?*S. 

[07] f-**?-*ftiisa«llffiisrc**. 

[08] ? 9 + 

[flF-Sf©l&BJ§] 
4 

6 C rgfi-— "- TT " 

8 N i PJ1 

8 a mm 

10 CrMo WTi&JI 

12 CrMo TfibB 

14 CoCrTa»« 

16 CoCrPt Bsmnm 

18 Ru^lffiS^I 
2 0 

2 2 CoCrPtBCulSSii 

24 «an 

2 6 WMI 



[02] 



[03] 



[04] 




(9) 
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[01] 



&H»JS 


— 26 


BBS 


— 24 


CoCrPtBCu«SSgS 


—22 




— 18 


CoCrPtBfi«1£J3 


— 16 


CoCrTa«PHa 


— 14 


CrMoT*S 


— 12 


CrMoWTftB 


— 10 


NiPfl 


—8a 
— 8 




— 6 


#5*S« 


— 4 



[05] 



[06] 




5 10 
Ar+02<Oz%) 




[mi: 




34- 



[08] 

i 



mi 



rsi 



rvl 

(SP)HNS 



(10) 
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(5i) int. a. 7 mmtm 

G 1 1 B 5/84 

5/851 
H 0 1 F 10A6 
10/28 

(72)^^ ftlat 

(72)^W# IS* Sttfe 

fli3S5|l|»Jl|K**«BJi/jNBa*4TS 1 # 

(72)f£9^ Stfe & 

2 (SttlfcL) «53C#ttlllKtt±aW 

Oi^mtsrU^msTcm^^ 5400s 

2 <*ttfcL> «cSS^ttili»*±jirt 



p J f— ra-K (##) 
G 1 1 B 5/84 Z 

5/851 
H0 1F 10/16 
10/28 

Llj^^grP^miSTCmti^^ 5400S 

Oj^smisffi^jKffi^jMs^is 54oo» 

F £ - A (##) 5D006 BB02 CA01 CA05 CA06 CB04 
CB07 DA.03 EA03 FA09 
5DTL2 AA02 AA03 AA05 AA24 BA03 
BB05 BD04 BD06 FA04 FB19 
5E049 M04 BA06 CB02 DB04 DB12 



